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(54) Video signal em>r-correction-decoding using motion vector data 



(57) Video signal decoding circuit provided with means 
for detecting errors in a portion of a video signal and 
means for substituting 410,411,420,421 for said error 
containing portion a similar portion of a preceding image 
frame in accordance with motion vector data, is further 
provided with spatial filtering means 480 for reducing block 
artifacts generated by the substitution. The video signal is 
encoded using an error correcting code according to a two 
dimensional redundancy reduction encoding system such 
as an interframe differentially encoding system. 



FIG. 6 



FIRST 
ADDRESS 
GENERATOR 



m 



MOTION 
VECTOR 1 



MOTION 
VECTOR " 



ADDRESS 
GEN ERATO 



462 



01 FRAME 00 
MEMORY 



*7J 



> 3fC 
MULTIPLEXER H-i 



OR ^4 61 



nRH£ 



q 

r 



tit 

mu ^ tm FRAME 
7cT MEMORY 



0 \tt 
kAJlTTPLDEB 



r FRAME 
MEMORY 



1 2nd 
MULTIPLEXES 



ERROR 
f LAG > 



C00M 

cmo5" 

FftTTJ 



LUMINANCE 
OUTPUT 



CHROMINANCE 
~0aTA OUTPUT 



FIFO —w 3'd 



IME 
uEuORT 



^A32 



CONTROL 
SIGNAL 









WRITE- 
A00RESS 
GENERATOR 








•» 






AA2 


AAA 





READ— 
AD0RESS 



CD 

ro 

CO 

o> 

CJI 



i/4 




go 22 
o o o 

?§2 



o 
o 



m 

TO 
TO 

O 

TO 



> 
o 



m 

X 










> > 






— i 




c > 




m 




o 


33 




o 




O 



o 
o 
-z 
o 


m 


m 
> 
r* 

m 


!0R 







2: 
o 

o 

:z: 

< 
m 
O 
—i 
O 

TO 



•O 
O 



CO 



ho 



"O 



2 



"a 

o 
w 

> 




o 
o 



FIG. 2 (PRIOR ART) aa 



LUMINANCE(Y) >. 
DATA INPUT 



CHROMINANCE(C) > 
DATA INPUT 



1s1 

ADDRESS 
GENERATOR 

7 



D. ls1 DO 

FRAME 
MEMORY 

/cs 



0 1 St 
MULTIPLEXER 
1 

SEL 



—41 



LUMIMANCE 

DATA 

OUTPUT 



r 



D « 2nd D0 
„ M FRAME 
MEMORY 

ICS 



0 2nd 
MULTIPLEXER 
1 



SEL 



--42 



T 

45 



43 



ERROR 
FLAG 



46-4 



FIFO 
MEMORY 



2nd 

ADDRESS 
GENERATOR 



47— 

FIG. 4 

PREVIOUS FRAME 



Dl DO 
3rd 

FRAME 

MEMORY 

ADDR 



CHROMINANCE 

DATA 

OUTPUT 



—48 



MOTION- 
VECTOR 



CANDIDATE BLOCK 



v^SEARCH WINDOW 

\ 

\ 

\ 



\ CURRENT FRAME 



\ 



\ 



\ 



A 



T 



REFERENCE BLOCK 



3/4 



FIG. 5A 



FIG. 5B FIG. 5C 



MOTION 
S VECTOR 



X(X,Y) 



(X-Y.Y-V) 

-MOTION 
\^ VECTOR 



FIG. 7 



1st LINE 



YF[1] YF[2] YF[3] 



2nd LINE 



YG[1] YG[2] YG[3j 



3rd LINE 



YH[1] YH[2] YH[3] 



FIG. 6 



470 



4-60 



450 
5 



473 



FIRST 
ADDRESS 
GENERATOR 



463 

i 



MOTION 
VECTOR > 



462 

X 



MOTION 
VECTOR 
ADDRESS 
GENERATOR 



01 FRAME 00 
MEMORY 
HHADOR 



ADDER 



i; 



0 3rd 
MULTIPLEXER 

1 SEL 



i 

I Vcc- 
I 

'MODE SELECT 
SIGNAL 



ij 

-471 



--46 1 



L 

UMI 

DATA INPU 



LUMINANCE (Y) . 
I 



CHROMINANCE(C) 
DATA INPUT >_ 



Di 



DO 



1 st 

AODR FRAME 
/CS MEMORY 



° 1st 

MULTIPLEXER 
1 SEL 



--4 1 0 







CONTOUR 






COMPENSATING 






FILTER 



) 

4'1 1 



Ol 


2nd 00 


ADDR 


FRAME 


/CS 


MEMORY 




ERROR 
FLAG > 
irJPUT 



4.3 V 



FiFC 
MEMORY 



DI 3rd DO 
FRAME 
MEMORY 

WRITE READ 
ADDR ADDR 



CONTROL 

SIGNAL 
GENERATOR 



472 



LUMINANCE 

DATA 

OUTPUT 



4'80 



CHROMINANCE 
"DATA OUTPUT 



-432 



4.40 



WRITE— 
ADDRESS 
GENERATOR 



441 



442 



DE- 
SCRAMBLE 
ROM 



444 



READ- 
ADDRESS 
GENERATOR 



J 



443 



2316570 

1 

DIGITAL SIGNAL PROCESSING SYSTEM 

The present invention relates to a digital signal 
processing system, and more particularly to, a digital 
signal processing system for error correcting with 
respect to the moving image between continuous image 
frames, and replacing the image in the uncorrected 
region with the compensated preceding image signal, to 
thereby perform error concealment . 

In general, the image data compression technique 
is considered the heart of image digital signal 
processing, whose application extends throughout the 
fields of picture conference systems, video 
telephones, multimedia, digital video cassette 
recorders and digital hi-def inition television. In 
combination with the image data compression technique , 
many algorithms, have been developed for transmitting 
or recording the best quality image within restricted 
channels . 

For compressing the image data, a method is used 
whereby correlation which exists in the images is 
utilized to effectively reduce the amount of data. 
Particularly, "two-dimensional image compression" 
refers to the compression using the correlation within" - 
a frame (intraframe compression) , and "three- 
dimensional image compression" refers to compression 
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using the correlation within one frame and between 
successive frames (interframe compression) . 

To use the two-dimensional correlation of images, 
a transmission coding is generally used. Among many 
5 transmission coding methods, a discrete cosine 

transform (DCT) method is the one most often used in 
recent years. 

The correlation between frames in the three- 
dimensional image compression is affected by the 
10 degree of motion belonging to the image. This motion 

is detected, and the image difference between frames 
which is extracted according to the detected motion, 
is encoded. 

Digital image apparatus adopting these data 
15 compression techniques often uses error correction and 

error concealment methods to prevent picture quality 
degradation due to errors generated in recording (or 
transmitting) and reproducing (or receiving) . 

Here, the error correction is to correct the 
20 errors included in the reproduced data (received 

data) . For this end, error correction codes are 
utilized, and more particularly, the product code has 
been in wide use for correcting the burst error. 

Error concealment is used to replace an image 
25 region which is not corrected, even after performing 

error correction, with the image signal of the 



preceding field which does not have the error to 
thereby reduce the picture quality degradation. 

FIG.l shows the conventional digital signal 
processing system established with the error 
correction and error concealment functions. 

Error correction decoder 10 corrects the errors 
in the data transmitted from the recording or 
transmitting portion. Error correction decoder 10 
includes an inner error correction decoder for 
correcting the errors which are within the correction 
capability and attaching an error flag to the errors 
which exceed the correction capability; a de- 
interleave processor for performing the de- interleave 
treatment on the data interleave-processed at the 
transmitting or recording side; and an outer error 
correction decoder for correcting again the data 
attached with the error flag among the output from the 
de-interleave processor, and, if the error is not yet 
corrected, attaching again the error flag to the error 
signal to be output. 

Error correction techniques are disclosed in the 
Japanese Laid-open Patent Publication No. sho 64- 
30344 . 

A data expander 20 expands the data being output 
from error correction decoder 10 to thereby restore 
the original signal. In addition to the compression 



structure (although not shown) of the transmitting or 
recording side, which includes a quantizer for 
performing DCT processing, a variable- length encoder 
and an error- correction encoder, the data expander 
further comprises a local decoder performing an 
inverse quantization and inverse DCT function, a frame 
memory, a motion predictor and a motion compensator 
for the utilization of the three-dimensional image 
correlation generated between frames, to thereby have 
a three-dimensional image compression structure. 

As for the three-dimensional image compression 
structure, while the intra- frame processing is 
performed in order to code using the correlation 
within one frame, the local decoder stores intra- frame 
data to detect the motion of the succeeding frame. 

Next, the frame data which is processed based on 
the inter-frame information and the preceding frame's 
data read out from the frame memory are compared with 
each other, so that the motion between the two frames 
is detected. Also, the prediction data according to 
the detected motion is extracted from the motion 
compensator, so that the prediction error, which is 
the difference between the current frame data and the 
motion-compensated data, is DCT processed andvencoded :* 

Accordingly, in the case of intra- ftame decoding, 
data expander 2 0 performs the decoding by way of an 



error correction decoder, a variable-length decoder, 
an inverse quantizer, and inverse discrete cosine 
transform means. At this time, the intra- frame data is 
stored in the frame memory. 

The ensuing inter-frame processing is for 
performing the motion compensation according to the 
motion vector decoded in the variable- length decoder, 
to thereby restore the prediction error after the 
inverse-discrete-cosine- transform processing . 

Post processor 3 0 de- scrambles the scrambled data 
and changes the ratio of the luminance signal and 
color difference signals from 4:2:0 to 4:2:2. This is 
because, at the transmitting or recording side, the 
video signal having the ratio of 4:2:2 (for example, 
Y: 720 pels x 480 lines, R-Y : 360 pels x 480 lines, 
and B-Y: 360 pels x 480 lines) is converted into video 
signal data having the ratio of 4:2:0 (for example, Y: 
720 pels x 480 lines, R-Y: 360 pels x 240 lines, and 
B-Y: 360 pels x 240 lines) via a pre-filter in the 
line sequence of vertical subsampling, and because the 
scrambling process is performed before the discrete 
cosine transform, to reconstruct the image so that the 
relatively consistent parts (those portions bearing 
little change in the image data) and changing parts, 
(those portions bearing greater change' in the image 
data) are spread uniformly. 



Error concealer 4 0 restores the parts having 
errors exceeding the error correction capability, by 
restoring the compressed picture image and using the 
picture information of the preceding frame. 

A digital-to-analog (D/A) converter 50 converts 
the picture signal being output from error concealer 
40 into analog form, and thereby displays an analog 
picture signal on the display unit such as a monitor. 

Here, the error concealer can further comprise a 
noise remover for detecting the motion coefficient, 
i.e., the difference of image information between the 
current frame and the preceding frame, and, in the 
case of a motion picture, for outputting the output of 
error concealer 40; in the case of a still picture, 
for outputting the picture signal of the preceding 
frame; and, in the case of a picture having a certain 
degree of motion, for outputting as the picture signal 
a mixed signal comprised of the current frame's 
picture signal and the preceding frame's picture 
signal . 

FIG. 2 is a block diagram of the detailed error 
concealer shown in FIG.l. 

Referring to FIG. 2, the error concealer comprises 
a first frame memory 41 for storing the luminance 
signal of post processor 3 0 in frames; a second frame 
memory 4 2 for storing the chrominance signal of post 



processor 3 0 in frames; a first address generator 43 
for generating addresses in the first and second frame 
memories 41 and 42; a first-in-first-out (FIFO) memory 
46 for storing by symbol the error flag output from 
error correction decoder 10 in order to set the timing 
in accordance with the image data from post processor 
30; a second address generator 47 for generating a de- 
scrambled error flag address; a third frame memory 4 8 
for storing the error flag (which is stored in FIFO 
memory 46) in frames according to the address 
generated by second address generator 47; and first 
and second multiplexers 44 and 4 5 for selecting the 
output of post processor 3 0 in accordance with the 
error- corrected region and selecting the image signal 
of the preceding frame stored in first and second 
frame memories 41 and 42 in accordance with the 
picture region where the error-correction has not been 
performed, according to the error flag signal being 
output from third frame memory 48, to thereby transmit 
the respective outputs to D/A converter 50. 

As for the digital signal processing system shown 
in FIGs.l and 2, error treatment is virtually 
inevitable in the digital processing of the image 
signal. For performing such error treatment, error 
correction coding is utilized. However, 'types of error 
portions, such as burst errors, which cannot be 
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corrected by the error correction decoder, will cause 
a significant degradation in the picture quality. 
Here, error concealment is adopted to reduce the 
picture quality degradation. The conventional error 
concealment method is to merely perform replacement by 
borrowing data which corresponds to the error location 
in the current frame (or field) from the stored, 
preceding frame (or preceding field) only. 

Such a conventional method causes a picture 
quality degradation and makes an image bearing a 
greater degree of motion appear unnatural. Therefore, 
a more effective method for improving the present 
problem becomes necessary. 

For example, in a digital video cassette recorder 
having many reproducing methods such as normal 
playback, high-speed playback, and slow and still 
reproductions, when a picture signal is recorded in 
digital form, the still and slow reproduction modes 
reproduce repetitive picture data (or store the 
reproduced data in the memory and read out the data to 
be processed) , so that a picture is displayed on a 
screen. 

Here, the reproduced data should be error- 
correction encoded. However, for the portions in which 
the errors are not corrected, the j*ust preceding 
frame's picture signal is restored at the error 



concealment process. Due to this, the picture signal 
of the preceding frame having the portions where the 
errors are not corrected, causes the succeeding 
pictures to have the same errors at the same 
positions, so that the picture quality is degraded. 
Accordingly, the original picture quality cannot be 
obtained . 

In accordance with the present invention, there 
is provided a video processing circuit for decoding a 
video signal comprising a time series of images, 
comprising means for detecting errors in a portion of 
a video signal comprising motion vector data, the 
video signal corresponding to a portion of an image, 
and means for substituting, for said error containing 
portion, a similar portion of a preceding image using 
said motion vector data, the circuit further 
comprising spatial filtering means for reducing block 
artifacts generated by said substitution. 

The above objects and other advantages of the 
present invention will become more apparent by 
describing in detail a preferred embodiment thereof 
with reference to the attached drawings in which: 

FIG.l is a block diagram showing the conventional 
digital signal processing system; 

FIG. 2 is a detailed block diagram showing the 
error concealer of FIG.l; 



FIG. 3 is a block diagram showing a digital signal 
processing system according to an embodiment of the 
present invention; 

FIG. 4 illustrates a motion vector; 

FIGs.SA, 5B and 5C illustrate the principle of 
error concealment compensating the motion; 

FIG. 6 is a detailed block diagram of the error 
concealer shown in FIG. 3; and 

FIG. 7 illustrates the operation principle of the 
contour compensating filter shown in FIG. 6. 



FIG. 3 is a block diagram of the digital signal 
processing system according to an embodiment of the 
present invention . 

Referring to FIG. 3, in the construction of the 
digital signal processing system, an error correction 
decoder 100, a data expander 200, a post -processor 300 
and a digital-to-analog (D/A) converter 500 are 
constructed the same as error correction decoder 10, 
data expander 20, post -processor 3 0 and D/A converter 
50 of the digital signal processing system shown in 
FIG.l. Meanwhile, an error concealer 4 00 receives the 
motion vector generated from data expander 200, and 
replaces the data of the portions which are not error- 
corrected with the data of the preceding frame in the 
location corresponding to the motion vector. Here, 
data expander 200 and post-processor 300 are called 
data restoring means. 

The data compression technique for enhancing the 
data compression efficiency by detecting a motion 
vector is disclosed in U.S. patents Nos . 4,670,851 and 
4, 710, 812. 

FIG. 4 illustrates the motion vector for better 
understanding of the present invention. 

Many algorithms for detecting the motion 
generated in the. continuous image intferframes have 
been suggested in the field of the interf rame 
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prediction coding. However, a block matching method 
according to a full search of blocks is most often 
used. 

The block matching method is, as shown in FIG. 4, 
used to match a predetermined block (reference block) 
of the present frame with each block of the preceding 
frame, centered on the block of the preceding frame 
having the same location with the predetermined block 
to thereby find the most similar block obtained via a 
limited search. Here, the degree of similarity has 
many diversified standards for the determination 
thereof. Among the many standards, the mean absolute 
error (MAE) is generally utilized for finding the 
predicted block. 

That is, many candidate blocks within a search 
window are compared with the reference block, so that 
the one having the least difference ("distortion") 
becomes the predicted block. Also, the distance in the 
coordinates between the reference block position and 
the predicted block position becomes the motion 
vector. 

A distortion measure relates to the motion 
vector, and can be expressed as follows: 

where D it j is a distortion, X is a reference block, m 
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is the row height, n is a column width and Y is a 
search window. Thus, D i>:} is the sum of absolute 
differences between the reference block and a block 
offset by a vector (i,j) therefrom, in the preceding 
frame. The vector (i,j) for which D ifi is a minimum is 
the motion vector. 

FIGs . 5A, 5B and 5C show the principle of the 
error concealment compensating the motion, for better 
understanding of the present invention. Here, FIG.5A 
illustrates the motion vector generated by movement, 
FIG.5B illustrates the occurrence of an error having 
not been corrected in the present frame, and FIG.5C 
illustrates the data being replaced by compensating 
the movement at the preceding frame according to the 
error flag. 

Let the address of the present error location be 
(X,Y) and the motion vector be (H,V) . 

When the error occurs, the conventional error 
concealment method replaces the error with the data of 
location (X,Y) in the preceding frame. In reality, 
however, the error location data can be found in 
another location (X-H,Y-V) in the preceding frame. 

Error concealer 400 of the present invention 
performs replacement using the data (X-H,Y-V) of the 
preceding frame, just before th£ - motion is 
compensated, to thereby minimize the picture quality 
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degradation. 

The present invention will be described with 
emphasis on error concealer 400. 

FIG. 6 shows a detailed circuit diagram of the 
error concealer shown in FIG. 3. 

Data input ports (DI) of first and second frame 
memories 410 and 420 of error concealer 400 are 
connected to the output port of post -processor 300 
shown in FIG. 3. 

A first input port (0) of first multiplexer 411 
is connected to the output port of post -processor 300 
(FIG. 3), a second input port (1) thereof is connected 
to the data output port (DO) of first frame memory 
410, and the output port thereof is connected to the 
input port of contour compensation filter 480 which is 
connected to D/A converter 500 (FIG. 3). 

A first input port of second multiplexer 421 is 
connected to the output port of post -processor 3 00, a 
second input port thereof is connected to the data 
output port of second frame memory 420, and the output 
port thereof is connected to the input port of D/A 
converter 500. 

The input port of FIFO memory 431 is connected to 
the output -port of error correction decoder 100 shown 
in FIG. 3. The data input port of third frame memory 
432 is connected to the output port of FIFO memory 
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430, and the data output port is connected to the chip 
selection ports i/CS) of first and second frame 
memories 410 and 420, the selection ports (SEL) of 
first and second multiplexers 411 and 421, and one 
input port of an AND gate 472, respectively. 

The control signal output port of control signal 
generator 441 is connected to the control signal input 
ports of FIFO memory 431, write-address generator 442 
and read-address generator 443. The address output 
port of write-address generator 442 is connected to 
write-address input port of third frame memory 432. 
The address input port of a de-scramble ROM 444 is 
connected to the address output port of read-address 
generator 443, and the output port thereof is 
connected to read- address input port of third frame 
memory 432. Here, control signal generator 441, write- 
address generator 442, read-address generator 443 and 
de-scramble ROM 444 constitute a third address 
generator 44 0. 

The data input port of fourth frame memory 4 62 is 
connected to the output port of data expander 20 0 
shown in FIG. 3, and address input port thereof is 
connected to the output port of a motion-vector 
address generator 461, respectively. 

A first input port A of adder 4 63 i*s connected to 
the output port of first address generator 4 50, and a 



second input port B thereof is connected to the data 
output port of fourth frame memory 462, respectively. 
Here, motion-vector address generator 461, fourth 
frame memory 462 and adder 463 constitute second 
address generator 462 . Here, adder 463 can be replaced 
with a subtracter. 

The first input port of third multiplexer 473 is 
connected to the output port of first address 
generator 450, the second input port thereof is 
connected to the output port of adder 463, and the 
output port thereof is connected to the address input 
ports of first and second frame memories 410 and 420. 

The other input port of AND gate 4 72 is connected 
to the output port of control switch 471 through which 
the mode selection control signal passes, and the 
output port thereof is connected to the selection port 
of third multiplexer 473. Control switch 471, AND gate 
472 and third multiplexer 473 constitute a selecting 
portion 470. 

Next, the operation of the system will be 
described in reference to FIG. 6. 

Referring to FIG. 6, FIFO memory 431 stores the 
error flag generated and transmitted by symbols from 
error correction decoder 100, and delays the data 
which is decoded and sent from errt>r correction 
decoder 100 by a predetermined time (here, 1 frame + 



1 clock period) so as to make the timing equal to the 
output data of data expander 200 and post -processor 
300. Here, FIFO memory 431 operates as a delay, and 
the symbol unit which is composed of 255 bytes can be 
varied. 

When the error flag is output from FIFO memory 
431, third frame memory 432 converts the error flag 
(input by symbols) into FLU units. At this point, an 
FLU unit is a data processing unit for data expander 
200 and is variably composed of 2550 bytes. 

Since the maximum data processing unit of error 
correction decoder 100 and that of data expander 200 
are different from each other, in order to match the 
output of FIFO memory 431 with the data processing 
unit of data expander 200, the data stored in FIFO 
memory 431 is transmitted to and stored in third frame 
memory 432 as in the data processing unit of data 
expander 200 whenever the frame reset signal appears 
from control signal generator 441. 

Meanwhile, if third frame memory 432 has an error 
even in just one symbol of the data processing unit of 
data expander 200, the third frame memory outputs a 
new error flag so as to indicate that the error takes 
place sometime during the corresponding data 
processing period of data expander 200 1' 

This is because the decoded data which is 
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transmitted from error correction decoder 100 has a 
different form with respect to the data for use in 
error correction decoder 100. That is, error 
correction decoder 100 separately generates a signal 
suitable to the code length in use. 

Thus, control signal generator 441 generates a 
control signal which is appropriate to the timing of 
the video data (the luminance and chrominance 
signals) supplied from post-processor 300, using a 
frame toggle signal transmitted from error 
correction decoder 100, and generates a frame reset 
signal which is appropriate to the control signal, 
so as to supply the generated signals to FIFO memory 
431. Here, the frame toggle signal is a signal 
representing an intra-frame or a predicted frame. 
The "high" frame toggle signal represents the intra- 
frame and the "low" frame toggle signal represents 
the predicted frame. 

To produce an error flag synchronized with the 
luminance and chrominance signal which are input to 
error concealment portion 400 in the previously de- 
scrambled state, the error flag needs to be de- 
scrambled. 

Write address generator 442 generates an 
address as a signal having the FLU unit' period using 
a drive clock of the incorporated counter (not 



shown) , and the counter is cleared by a frame reset 
signal . 

The row address generated from write address 
generator 442 has, for example, values of 0 to 21 
while the column address has values of 0 to 29. 

Read address generator 443 inputs the read 
address of third frame memory 4 32 to de- scramble ROM 
444 and uses the output of de -scramble ROM 444 as a 
read address. 

The output generated from read address 
generator 443 is used as the read address, in which 
the horizontal address represents the row address of 
the 8x8 block in the frame and has, for example, 
values of 0 to 87, while the vertical address 
represents the row address of the 8x8 block in the 
frame and has, for example, values of 0 to 29. 

The horizontal address which is the output of 
de- scramble ROM 444 has values of 0 to 21, and the 
vertical address thereof has values of 0 to 29. 

The horizontal and vertical addresses of de- 
scramble ROM 444 represent the position of the FLU 
where the block will belong after the block in the 
frame is converted into frame units and then the 
block is again scrambled. s 

On the other hand, first address generator 450 
generates a frame memory address to store the video 



signal (the luminance and chrominance data) of the 
picture (here, in frame units) which is supplied 
from post -processor 300 in first and second frame 
memories 410 and 420, Also, first address generator 
450 produces a write enable signal and a chip 
selection signal for controlling first and second 
frame memories 410 and 420. The write and read 
addresses are the same. Chip selection signal /CS 
becomes "high" at the position where the error is 
generated when the write enable signal is "low" 
using the error flag supplied from third frame 
memory 442. Accordingly, the write operation stops 
so that the video signal of the portion where the 
error is generated is not stored in first and second 
frame memories 410 and 420. 

First and second frame memories 410 and 42 0 are 
the memories for storing the video signal (luminance 
and chrominance data) in frame units, in which the 
video signal having no error is stored and the 
error-generated video signal is not stored. By doing 
so, the video signal which is delayed by one frame 
and output from the memory is the previous frame 
video signal having no error. 

First and second multiplexers .411 and 412 
receives the error flag signal output frrom third 
frame memory 432 as a selection signal. Accordingly, 



first and second multiplexers 411 and 421 select the 
first selection terminal (0) when the error is not 
generated, to select the currently input luminance 
and chrominance data. On the other hand, when the 
error is generated, the previous frame signals 
stored in first and second frame memories 410 and 
420 are selected and output by selecting the second 
selection terminal (1) . 

Here, in order to correct the portion in which 
the error is not corrected from the motion picture 
signal, second address generator 4 60 is needed since 
the previous frame data should be output after 
compensating for the amount of motion. 

Next, an operation of the invention will be 
described below on the basis of second address 
generator 46 0. 

The motion vector being generated by data 
expander 200 is stored in fourth frame memory 462. 

Motion vector address generator 461 generates, 
for example, horizontal addresses 0-87 and vertical 
addresses 0-59 to supply the generated addresses to 
fourth frame memory 462. The output of fourth frame 
memory 462 is an 8-bit signal of which the upper 
four bits are data with respect to the horizontal 
distance and the lower four bits are data with 
respect to the vertical distance. The uppermost bit 



22 

of the respective four bits is stored as a sign bit. 
Thus, the motion vector of the respective four bits 
can represent a distance between -8 and 7. 

Adder 463 adds the address output from fourth 
frame memory 462 to the current frame address 
generated from first address generator 450. 

Thus, the output of adder 463 is an address 
with respect to the very position of the previous 
frame position in which the motion corresponding to 
the current position is compensated. 

Third multiplexer 473 selects the output of 
first address generator 450 with respect to the 
video of the portion of which the error is 
corrected, while third multiplexer 473 selects the 
output of adder 463 with respect to the video of the 
portion of which the error is not corrected, in 
order to supply the selected signal as an address 
signal of first and second frame memories 410 and 
420 . 

When a "high" signal (e.g., a power supply 
level Vcc) according to the selected motion video 
mode is supplied to AND gate 4 72 through a control 
switch 471, and simultaneously, when the error flag 
is -generated. from third frame memory 432, the output 
of AND gate 472 becomes "high." Accordingly, third 
multiplexer 473 selects the output of adder 463. 
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On the other hand, contour compensation filter 
480 plays the role of reducing the block effect. 
When the video signal output from first multiplexer 
411 is substituted with the previous frame video 
signal having no error, a block effect occurs due to 
the small degree of correlation with the adjacent 
video signal . 

Here, the chrominance signal has a higher 
correlation with the adjacent video signal than with 
the luminance signal, and contour compensation 
filter 480 (a 3x3 filter) is adapted only with 
respect to the luminance signal. As shown in FIG. 7, 
as the operational principle of the 3x3 filter, the 
output YI [2] of contour compensation filter 480 can 
be represented as follows. 

YI[2] (YF[1] +2-YF[2] +YF[3] +2-YG[l] +4*YG[2] +2'YG[3] • 
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2-YF[2] +YH[3] ) 

Thus, the output of contour compensation filter 
480 filters the contour portion of the area which is 
substituted with the previous frame data and smooths 
the contour of the substituted area, thereby 
reducing the block effect. 

The present invention can use a field memory 
instead of the frame memory. 

As described above, the digital signal 
processing system according to the present invention 



performs error correction with respect to a video 
having motion. Thereafter, the present invention 
substitutes the video area of which the error is not 
error-corrected with the previous frame data of 
which the motion is compensated, but not the data of 
the same location of the preceding field 
corresponding to the picture portion. Accordingly, a 
high quality picture can be provided without 
degradation. 

The above described embodiment is also 
described and certain aspects thereof claimed in UK 
patent application No. 9326540.3. 



CLAIMS : 
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1. A video processing circuit for decoding a 
video signal comprising a time series of images, 
comprising means for detecting errors in a portion of 

5 a video signal comprising motion vector data, the 

video signal corresponding to a portion of an image, 
and means for substituting, for said error containing 
portion, a similar portion of a preceding image using 
said motion vector data, the circuit further 
10 comprising spatial filtering means for reducing block 

artifacts generated by said substitution. 

2. A circuit according to claim 1 in which the 
video signal is encoded by an error correcting code, 
and said circuit comprises an error correcting 

15 decoder, arranged to generate an excess error signal 

when it is unable to correct all detected errors in 
said video signal . 

3 . A circuit according to claim 1 or 2 arranged 
to decode an image signal which is encoded according 
20 to a two dimensional redundancy reduction encoding 

system. 

4 . A circuit according to any of claims 1 to 3 
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in which said images comprise frames, and said video 
signal is interframe differentially encoded. 
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